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Bézier methods, NURBS methods, B-splines methods and blossom methods are the
most frequently used tools to construct curves and surfaces. Though these methods are
different, there’s one thing in common, that is, properties of curves and surfaces are all
determined by those of their own basis functions.
During these years, researches relevant to q-calculus become more and more popular.
The most widely studied operator is q-Bernstein operator. In this paper, we present a new
kind of bases called q-Poisson bases, which is constructed with one shape parameter based
on q-integers and combined with Poisson probability distribution function. The q-Poisson
bases have lots of good properties, including non-negativity, partition of unity and linear
independence, which are suitable for modeling. Based on q-Poisson bases, we define q-
Poisson curves. They have many good properties similar to classical Poisson curves, such
as, geometric and affine invariance, convex hull property and reducibility. We also present a
degree elevation and De Casteljau algorithm for q-Poisson curves. After that, we present q-
Poisson curves and study their properties. Then we combine q-Poisson basis and Bernstein
basis together to present a new kind of tensor product bases called q-Poisson-Bernstein
bases. Finally, q-Poisson-Bézier surfaces are constructed and their properties are studied.
The combination of the parameter q with classical Poisson probability distribution
function makes q-Poisson curves and surfaces more convenient and flexible for shape mod-
eling.
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分理论 [8]提出Phillips q-Bernstein算子。此后，越来越多的q-算子被提出（见 [9]
and [10]）。2003年，Phillips q-Bernstein算子 [11]的良好性质被用来构造q-Bézier曲
线。在这次成功的尝试之后，同样基于Phillips q-Bernstein算子的有理q-Bernstein-





















































1 q ; q 6= 1,
n; q=1:
(2.1)
定义 2.2 给定实数q> 0,对任意n 2 N, n的q-阶乘([n]q!)定义如下：
[n]q! :=
8<: [1]q[2]q:::[n]q; n=1,2,  1; n=0: (2.2)












































定义 2.4 q-模拟(1 + x)nq的多项式展开定义如下:
(1 + x)nq :=
8<:(1 + x)(1 + qx):::(1 + qn 1x); n=1,2,  1; n=0: (2.4)

















































; jtj < 1






ti = (1 + (1  q)t)1q ; jtj <
1
1  q ; jqj < 1: (2.6)
由上式易得：










bnk(t; q) = Eq( [n]t)
1
[k]!
([n]t)k; 0  t < 1
1  qn ; jqj < 1; (2.9)
当q = 1且n = 1时,该基函数简化为b1k(t; 1) = 1k!e ttk，即经典Poisson基函数。
定理 2.1 q-Poisson基函数的性质:
1.（非负性）bnk(t; q)  0, k = 0; 1; 2;   ；
2.（单位分解性）P1k=0 bnk(t; q) = 1；
3.（端点性质）bnk(0; q) =
















































bn+1l (t; q): (2.10)
证明: 由q-Poisson基函数的定义，有

























































([n+ 1]  [n])(k); (2.16)
其中8 x, y, (y   x)(k) =
8<:
Qk 1
m=0(y   xqm); k 6= 0






















































l (t; q): (2.17)
证明: 由q-Poisson基函数的定义，有








































































































Pkbnk(t; q); 0  t <
1
1  qn ; jqj < 1; (3.1)
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